Immunosuppression following 7,12-dimethylbenz[a]anthracene exposure in B6C3F1 mice--II. Altered cell-mediated immunity and tumor resistance.
We have previously demonstrated that the polycyclic aromatic hydrocarbons benzo[a]pyrene (B[a]P) and 7,12-dimethylbenz[a]anthracene (DMBA) produce a marked decrease in spleen weight, spleen and bone marrow cellularity and the number of IgM plaque forming cells generated in response to a T-dependent antigen. Exposure to DMBA, but not B[a]P, increased susceptibility to challenge with PYB6 tumor cells and Listeria monocytogenes suggesting that DMBA produces immune impairment involving cell-mediated immunity (CMI) and tumor resistance mechanisms. In this study, female B6C3F1 mice received total doses of 5, 50 and 100 micrograms DMBA/g of body weight in ten subcutaneous injections of 0.5, 5, or 10 micrograms/g over a 2 week period and CMI and tumoricidal functions were examined 3-5 days following the final injection of DMBA. DMBA exposed mice exhibited suppressed splenic cellularity (decreased 62%) and decreased numbers of resident peritoneal cells (down to 47% of control), although the proportion of T cell and T cell subsets, B cells and macrophages in spleens from exposed mice was not altered. Lymphocyte blastogenesis in response to mitogens was suppressed up to 49% with PHA, 48% with Con A and 76% with LPS. The response to alloantigens in unidirectional mixed lymphocyte culture was depressed as much as 73% following exposure to DMBA. Tumor cytolysis mediated by cytotoxic T cells (CTL) was impaired at doses of 50 and 100 micrograms DMBA/g body weight (88-95% suppressed respectively) as was natural killer cell (NK)-mediated tumor cytolysis (24% and 55% suppressed). Antibody-dependent cytotoxicity was significantly depressed in the highest exposure group. Peritoneal macrophage accumulation was decreased in DMBA-treated mice, but the macrophages present were pushed towards activation. The ability of DMBA-exposed mice to eliminate intravenously injected B16F10 tumor cells from the lungs was not impaired. Since NK- and M phi-mediated tumor cytotoxicity are thought to be primarily responsible for pulmonary elimination of B16F10 melanoma cells, the extent of NK suppression observed following DMBA exposure appeared to be insufficient to alter in vivo B16F10 pulmonary elimination. In contrast, the loss of the CTL tumoricidal response correlated with an increased frequency of tumors following challenge with PYB6 tumor cells.